ABSTRACT Model-based interface design can save substantial effort in building help systems for interactive applications by generating help automatically from the model used to implement the interface, and by providing a framework for developers to easily refine the automatically-generated help texts. This paper describes a system that generates hypertext-based help about data presented in application displays, commands to manipulate data, and interaction techniques to invoke commands.
INTRODUCTION
Help systems today are usually developed as separate artifacts from the systems they support. As a result, building and maintaining help systems requires substantial effort:
. The design of the help system replicates reasoning that went into the design of the application. H3 assists help system developers in other ways too. Developers need not start with a blank slate: they do not need to determine the elements of the display that should have help messages, and they do not need to write the help messages from scratch either. It is often easier to refine existing material than to create it form scratch. However, the AI systems are typically difficult to integrate into applications because they require much more detailed models of an application, and the effort to construct these models is usually very large.
OVERVIEW OF H3
This section presents an overview of the H3 help system. If you click with the left button on the part of the window for which you requested help, the command Print will be run using H3-Paper,ps as its input Architecture Figure 4 . shows the architecture of H3. The input to the help system is a help request, which is a region in the application display.
The outputs are the Help Window, and the highlightings of regions in the Application Window.
The top-left portion of the figure shows the main elements of the HUMANOID interface generation system [3, 9, 10] . The model describes the commands and objects of an application (Application), the methods for presenting these commands and objects (Presentation ), and the behavior of these objects in response to input events (Behavior). The region for which you selected help shows the name of ã~' wx?r. Its attributes are shown next to it, and its contents are shown below.
The developer selects the last two words in the previous message (the words "shown below"), and replaces them by a reference as explained above. The new message will read
The region for which you selected help shows the name of a . J'.t:,.
Its attributes are shown next to it, and its contents are highlighted in?:;';!.:{,-,;, and the appropriate region of the application display will be highlighted in light gray. The internal representation of the message will contain the expression get-part (parent (parent ( ?selected-object) )
: contents) which means, go to the parent of the selected object, then go to its parent, and then find the part called : cent ents.
